Organizations increasingly rely on complex information systems (IS) to preserve and enhance competitive advantage. Prior work has shown that these IS are often underutilized, prompting researchers and practitioners to seek out better explanations to account for IS use behaviors. Coping theory has recently emerged as a promising foundation for understanding users' post-adoptive reactions to IS. This paper takes a first step toward integrating theories of IS adoption and use with coping theory by examining how adoption-related IS perceptions influence individual-level post-adoptive IS appraisal. Survey data collected from IS users at a university health center indicate that performance and effort expectancies surrounding use of the IS strongly influence primary IS appraisal (judgments of what is at stake as a result of the IS), while the presence of facilitating conditions relates to secondary IS appraisal (judgments of what can be done in response to the IS).
I. INTRODUCTION
Today's organizations increasingly rely on complex information systems (IS) to preserve and enhance competitive advantage. Examples of such systems include enterprise resource planning, supply chain management, and electronic medical record systems that combine and streamline diverse business functions under an integrated technological platform. Because the benefits of IS are contingent upon how the systems are used by individuals, organizations that invest in these systems have a considerable stake in ensuring that they are used fully and appropriately. Yet, research has shown that IS are often underutilized [Jasperson et al. 2005; Mabert et al. 2001; Robey et al. 2002; Wei et al. 2008] , prompting researchers and practitioners to seek better explanations for user responses to IS and consequent use behaviors.
Recently, coping theory has emerged as a promising foundation for understanding users' varied post-adoptive reactions to an IS. Coping theory provides a framework for understanding how individuals respond to disruptive events in their environment [Beaudry and Pinsonneault 2005; Lazarus and Folkman 1984] and is becoming recognized as a valuable lens for explaining a variety of IS-related behaviors [Lee and Larsen 2009; Liang and Xue 2009] . Drawing on coping theory, Beaudry and Pinsonneault [2005] proposed the Coping Model of User Adaptation (CMUA) to explain how IS users -restore emotional stability, modify their tasks, reinvent and adapt the technology, or even resist it‖ (p. 494). CMUA (abstracted in Figure 1 ) posits that individual outcomes (e.g., increased efficiency and effectiveness, restoration of emotional stability) associated with use of the IS depend on adaptation behaviors users employ to cope with the IS. These adaptation behaviors are in turn shaped by a process of cognitive IS appraisal, whereby the user assesses what is at stake with respect to the IS and what can be done in response to it. As observed by Beaudry and Pinsonneault [2005] , the outcomes of this process have implications for the way the IS is used and the benefits deriving from this use. For example, an individual who feels threatened by a new workplace IS and sees limited options for responding positively may learn only basic IS functions and, consequently, engage in superficial or perfunctory use that produces minimal performance benefits. In contrast, an individual who perceives the IS as a challenge and feels empowered to respond positively will be more likely to adapt her work procedures in order to take full advantage of the IS's capabilities. IS continuance research has suggested that these types of affective reactions to an IS more strongly determine post-adoptive behaviors than do cognitive beliefs alone [Bhattacherjee 2001; Bhattacherjee et al. 2008] or intention to use the IS, particularly in mandated use contexts involving complex systems [Brown et al. 2002] . However, this body of research has lacked a comprehensive theoretical framework for examining such reactions. Because it provides a comprehensive and empirically validated framework for examining a full range of individual perceptions, responses, and consequent outcomes, we believe that coping theory provides a valuable theoretical lens that can enrich our understanding of individual responses to IS and resultant use behaviors.
The current study focuses on the antecedents of cognitive appraisal, a critical subcomponent of the coping process. Although CMUA identifies cognitive appraisal of an IS as a determinant of subsequent coping behaviors, it does not explicitly incorporate or explore factors that influence how users appraise an IS. Beaudry and Pinsonneault [2005] suggest that several factors known to influence the decision to adopt and initially use an IS [see Venkatesh et al. 2003 for review] are also likely to influence IS appraisal. Many have argued that although these factors alone are not sufficient to account for the complexities of post-adoptive behavior, they are nevertheless an essential ingredient in the larger picture of post-adoptive use [e.g., Boudreau and Seligman 2005; Chin and Marcolin 2001] . As noted by Jasperson et al. [2005, p. 527] , -the cumulative tradition of research on technology acceptance and initial use should enrich our understanding of individual post adoptive behaviors. … post-adoptive behavior must be framed within this larger context.‖ In other words, a critical step in advancing a comprehensive theory of ongoing IS use is to link our established understanding of pre-adoptive processes with new, richer theoretical perspectives (such as CMUA) that can illuminate subsequent IS-related behavior.
The purpose of this study, as shown in Figure 1 , is to integrate CMUA with extant technology adoption theories by examining how adoption-related IS perceptions influence individual-level post-adoptive IS appraisal. Specifically, this study addresses the following research question: How is individual-level appraisal of an IS influenced by key adoption-related IS perceptions? In addressing this question, we make three contributions. First, we establish and test a theoretical connection between key antecedents of technology use and the cognitive appraisal process, a critical step toward integrating extant IS use and continuance research with the enriched theoretical perspective offered by coping theory. Second, we extend the work of Beaudry and Pinsonneault [2005] by exploring an expanded set of appraisal outcomes as identified in the coping literature, thus providing more nuanced framework for understanding the varied and complex user reactions to an IS. Finally, we provide practical insight for managers seeking to understand and influence the factors that shape post-adoptive IS appraisal. 
II. THEORETICAL BACKGROUND Coping and Appraisal
Coping is defined as -the cognitive and behavioral efforts to manage specific internal or external demands that are appraised as taxing or exceeding the resources of the person‖ [Lazarus and Folkman 1984, p. 141] . The most widely accepted theory of coping is the transactional model [Folkman and Lazarus 1985; Lazarus and Folkman 1984] , which describes coping as an evolving process of cognitive appraisal of a situation followed by behaviors aimed at handling the situation and/or reducing stress. Although commonly associated with negative events or situations, coping may also occur in response to events that are perceived positively, yet still require adaptation. Coping behaviors can be problem-focused (aimed at managing or altering the situation) or emotion-focused (aimed at altering or regulating one's emotions in response to the situation).
The current study focuses on cognitive appraisal, the first step in the coping process. The transactional model defines appraisal as -the process of categorizing an encounter, and its various facets, with respect to its significance for well-being‖ [Lazarus and Folkman 1984, p. 31] . Appraisal is central to coping because it is during this process that the individual assesses what is at stake in the situation and what can be done about it. Appraisal influences coping responses which, in turn, partially determine situational outcomes [Kessler 1998; Lazarus and Folkman 1984; McRae 1984] .
Appraisal is typically divided into two conceptual subprocesses termed primary and secondary appraisal. Table 1 summarizes these subprocesses and their potential outcomes. During primary appraisal, an individual assesses what is personally at stake in the situation. Three primary appraisal outcomes are identified by the transactional model: irrelevant, benign/positive, and stress [Lazarus and Folkman 1984] . Irrelevant appraisals occur when the individual has no investment in the outcomes of the situation. Benign/positive appraisals occur when the individual evaluates the situation as positive or conducive to enhanced well-being. Stress appraisals occur when the situation is perceived to harm, threaten, or challenge the individual's well-being. A stressful situation is appraised as harmful if it has already resulted in damage or loss, or as a threat if it seems likely to do so. Conversely, a stressful situation is appraised as a challenge if it is evaluated as an opportunity for gain or growth.
While primary appraisal addresses what is at stake in a situation, secondary appraisal concerns the coping options available to respond to the situation. Secondary appraisal involves an assessment of personal, social, psychological, emotional, and physical resources that can be applied to the situation. The evaluation of these resources determines the coping options available to the individual and her sense of control over the situation; thus secondary appraisal is a key factor in determining coping behaviors [Lazarus and Folkman 1984] . Coping researchers have generally assessed secondary appraisal outcomes by asking individuals to identify an event as one that they (a) could change or do something about, (b) had to accept or get used to, (c) needed to know more about before they could act, or (d) had to hold themselves back from doing what they wanted to do [Coyne et al. 1981; Folkman et al. 1986a, Lazarus and Folkman 1984; Parkes 1984] . 
IS Appraisal
End users may evaluate a new information system in many different ways. For instance, if an individual does not foresee a significant personal impact from the introduction of an IS, she may deem it largely irrelevant to her personal well-being. 1 If she believes that the IS offers benefits such as improved work effectiveness or efficiency, or if there is considerable social support for the IS, the user is likely to perceive it positively [Davis 1989; Moore and Benbasat 1991; Taylor and Todd 1995a; Taylor and Todd 1995b; Venkatesh et al. 2003 ]. Conversely, a belief that the IS will hamper productivity or be difficult to use will likely induce a stress reaction to the IS, i.e., viewing the IS as harmful, threatening, or challenging.
IS appraisal is critical because it affects downstream use behavior. Information systems are increasingly intertwined with key business functions, rendering their use a necessity for many jobs. Yet, research has indicated that users still retain considerable discretion over how and to what extent the IS is used, even when use itself is mandated [Boudreau and Seligman 2005; Jasperson et al. 2005] . Users who view the IS favorably are more likely to enthusiastically engage the IS in their work, seeking to incorporate its advanced features to produce performance benefits [Majchrzak et al. 2000] . On the other hand, users who view the IS as threatening or harmful may engage in counterproductive behaviors such as superficial use, passive acceptance, or even sabotage [Kimberly 1987; Markus 1983; Robey et al. 2002; Zuboff 1988] . CMUA frames these reactions in terms of coping theory by explaining how IS appraisals influence subsequent adaptive behaviors and performance outcomes [Beaudry and Pinsonneault 2005] . According to CMUA, users appraise a new workplace IS by assessing it as an opportunity or a threat (primary appraisal) and evaluating how much control they have over the IS context (i.e., the triumvirate of the IS, the work task, and the self) given their options for responding (secondary appraisal). Based on these appraisals, users engage in various combinations of coping behaviors vis-à-vis the new IS. For example, if the user sees the IS as an opportunity and feels that she has a high degree of control over the technology-work environment, she is likely to adapt herself, the IS, and her work procedures to better take advantage of the IS's capabilities (a strategy CMUA terms benefits maximizing). On the other hand, a user who perceives the IS as a threat and has limited coping options may resort to emotion-focused behaviors, such as distancing, avoidance, or withdrawal (a strategy CMUA terms self preservation). Coping strategies employed by individuals determine how and whether their use of the IS produces individual and organizational performance benefits.
Given the potential of IS appraisal to shape subsequent use behaviors, understanding the factors that shape the appraisal process is paramount to IS researchers and practitioners. CMUA does not explicitly model determinants of IS appraisal, though Beaudry and Pinsonneault [2005] note several factors that may play a role. IS adoption 1 Irrelevant appraisal is somewhat less interesting from a practical perspective in that such appraisal requires no mobilization of coping behaviors. Moreover, we contend that appraising an IS as completely irrelevant is unlikely unless the individual does not use the system at all and is in no way affected by its proximal use by others. Thus, our focus in this study is on other types of primary appraisal (benign/positive, threat, harm, and challenge).
research has identified a multitude of factors that represent a user's stake and control with respect to a new IS [e.g., Davis 1989; Dishaw and Strong 1999; Lapointe and Rivard 2007; Moore and Benbasat 1991; Venkatesh and Bala 2008] . Empirical research in this area has demonstrated how subsets of these factors impact a user's intention to use an IS and subsequent use behaviors. Recognizing the need for a comprehensive integration of these studies, Venkatesh and colleagues [2003] proposed the Unified Theory of Acceptance and Use of Technology (UTAUT), which incorporates and synthesizes key technology perceptions from various technology adoption models into a single unifying framework. The perceptions identified by UTAUT include performance expectancy, effort expectancy, social influence, and facilitating conditions (see Table 2 for definitions). Despite the fact that the UTAUT relationships have not been well-examined in empirical studies [Benbasat and Barki 2007] , Jasperson et al. [2005] and others [e.g., Boudreau and Seligman 2005] , expect that the user perceptions identified in UTAUT (termed individual cognitions) will play a significant role in ongoing technology sensemaking and use behavior. Thus, we both draw from and extend previous work by examining UTAUT perceptions as key antecedents to post-adoptive IS appraisal. 
III. MODEL AND HYPOTHESES
Coping theory identifies individual beliefs with regard to a potentially stressful encounter as a key antecedent to the appraisal process [Lazarus and Folkman 1984] . Beliefs or perceptions about an IS have been shown to impact intention to use the IS and the subsequent occurrence of IS use [Davis 1989; Davis et al. 1989; Taylor and Todd 1995a; Venkatesh and Davis 2000] . As noted above, UTAUT proposes four key IS perceptions that shape IS adoption and use behavior. We hypothesize that these perceptions play a role in shaping not only a user's intention to use the IS, but also her appraisal of the IS as benign/positive, threatening, harmful, or challenging. The following paragraphs develop research hypotheses linking each UTAUT perception to these appraisal outcomes.
The first UTAUT perception is performance expectancy, the degree to which the individual believes that using the system will help her attain gains in job performance [Venkatesh et al. 2003 ]. Performance expectancy has been shown to be a key determinant in shaping an individual's intention to use an IS, both in mandatory and voluntary settings [Agarwal and Prasad 1998a; Brown et al. 2002; Compeau and Higgins 1995; Davis et al. 1992] . Because job security, compensation, and other benefits usually depend on satisfactory performance of job duties, the perceived impact of an IS on workplace productivity constitutes a substantial stake for a prospective user. Indeed, organizational psychology research has identified the introduction of new technology at work as a potential source of occupational stress [Arnetz 1997; Kahn and Cooper 1986; Korunka and Vitouch 1999] , with significant relationships existing between appraisal of the IS and performance-related professional efficacy outcomes such as job selfconfidence and goal attainment [Salanova and Schaufeli 2000] . An IS that is perceived to weaken or undermine satisfactory performance of job duties is likely to prompt negative reactions from users whose job outcomes are contingent upon its use [Davis 1989; Davis et al. 1989; Goodhue and Thompson 1995; Taylor and Todd 1995a; Venkatesh and Davis 2000] . This observation is consistent with the findings of Beaudry and Pinsonneault [2005] , who noted that users who perceived favorably the instrumentality of the IS in performing their job duties were more inclined toward positive IS appraisals, while negative appraisals tended to emerge from those who felt their job performance was at risk. Accordingly, we postulate that when performance expectancy is low, the user is likely to judge the IS as threatening or harmful to success on the job. Conversely, when performance expectancy is high, the user is likely to view the IS as beneficial or challenging. Specifically, we hypothesize that performance expectancy of using an IS will be related to primary appraisal of the IS such that:
H1a: Performance expectancy of using an IS will be positively related to benign/positive primary appraisal of the IS. H1b: Performance expectancy of using an IS will be negatively related to harm primary appraisal of the IS. H1c: Performance expectancy of using an IS will be negatively related to threat primary appraisal of the IS. H1d: Performance expectancy of using an IS will be positively related to challenge primary appraisal of the IS.
The second perception identified by UTAUT, effort expectancy, is defined as the degree of ease associated with use of the system [Venkatesh et al. 2003 ]. Somewhat counter-intuitively, this definition means that higher effort expectancy results from lower perceived effort associated with use of the system. Effort expectancy (or a related construct) has been shown to be particularly salient prior to IS adoption and during early IS use [Davis 1989; Thompson et al. 1991; Thompson et al. 1994] , and less salient during later IS use [Karahanna et al. 1999; Venkatesh 1999] . This is expected because effort-related challenges associated with a new behavior decrease as the individual acquires more experience and expertise performing the behavior. However, in cases where mastery of a behavior requires sustained exertion, effort expectancy may be an ongoing concern. Difficulties associated with system use place increased demands on users who must use the IS to perform their jobs. Research on occupational stress has demonstrated that high job demands produce deleterious effects such as burnout, depression, and job dissatisfaction [Karasek 1979; Karasek and Theorell 1990; Van der Doef and Maes 1999] . IS research has confirmed these relationships, finding that high job demands associated with IS use resulted in increased work stress [Korunka et al. 1997] and dissatisfaction [Shen and Gallivan 2004] among IS users. In terms of appraisal, a user who must master an extended repertoire of IS features might feel that the required effort threatens or harms her ability to function on the job, while an individual who feels that the effort required to master the IS is within reasonable bounds should be more likely to appraise the IS as a benefit or a challenge. Supporting this notion, Boudreau and Seligman [2005] found that users' perceived ease of use of a complex workplace IS affected their satisfaction with the system and, consequently, the quality of their system use. Specifically, users who found the system prohibitively difficult to use were prone to frustration that resulted in sub-optimal use outcomes. Correspondingly, we hypothesize that effort expectancy of using an IS will be related to primary appraisal of the IS such that:
H2a: Effort expectancy of using an IS will be positively related to benign/positive primary appraisal of the IS. H2b: Effort expectancy of using an IS will be negatively related to harm primary appraisal of the IS. H2c: Effort expectancy of using an IS will be negatively related to threat primary appraisal of the IS. H2d: Effort expectancy of using an IS will be positively related to challenge primary appraisal of the IS.
The third perception identified by UTAUT is social influence, or the degree to which an individual perceives that important others believe he or she should use the new system [Venkatesh et al. 2003 ]. Research has shown that the impact of social influence on behavioral intention to use an IS is strongest in mandatory use settings [Hartwick and Barki 1994] , and early in the IS use period [Agarwal and Prasad 1997; Hartwick and Barki 1994; Karahanna et al. 1999; Venkatesh and Davis 2000] . Venkatesh and Davis [2000] theorize that social influence occurs through the mechanisms of compliance, internalization, and identification. Compliance acts to directly change behavioral intention in response to social pressure without necessarily changing the individual's belief structure. Thus, an individual may comply with a mandate to use an IS despite feeling that it is detrimental to success in the workplace. Conversely, internalization and identification (which can occur in voluntary or mandatory IS use settings) operate by modifying the individual's belief structure to fit with the beliefs of a referent other, or by enticement from potential social status gains. Because they operate by modifying IS perceptions [Gallivan et al. 2005; Venkatesh and Davis 2000] , internalization and identification are likely to influence IS appraisal. Kelman [1958] notes that internalization occurs -when an individual accepts influence because the content of the induced behavior-the ideas and actions of which it is composed-is intrinsically rewarding‖ (p. 53). Hence, an individual who internalizes signals from an important work referent that use of the system is beneficial should view the consequences resulting from IS use as positive, while internalization of negative IS-related cues should produce an appraisal of the IS as threatening or harmful. In the case of identification, the individual accepts social influence not because of the intrinsic value of the behavior, but to -maintain a satisfying self-defining relationship to another person or a group…. The individual actually believes in the responses which he adopts through identification … [but] he adopts the induced behavior because it is associated with the desired relationship‖ [Kelman 1958, p. 53] . Applying this notion to the context of IS, an individual seeking social reward from an important work referent should be more likely to appraise the IS positively if social gains or enhancements to the relationship will derive from its use, but negatively if IS use threatens these outcomes. Therefore, we hypothesize that social influence (operating via internalization and identification) surrounding use of an IS will be related to primary appraisal of the IS such that: The fourth perception identified by UTAUT is facilitating conditions. Facilitating conditions are defined as the degree to which an individual believes that organizational and technical infrastructure exists to support use of the system [Venkatesh et al. 2003 ]. Although this definition emphasizes supporting infrastructure that is external to the user, facilitating conditions may also include enabling or constraining factors that are internal to the user, such as requisite knowledge, time, or self-efficacy [Taylor and Todd 1995a; Taylor and Todd 1995b; Thompson et al. 1991; Venkatesh et al. 2003 ].
While perceptions of performance expectancy, effort expectancy, and social influence are hypothesized to influence primary appraisal (i.e., assessment of what is at stake in the situation), facilitating conditions are closely related to the concept of secondary appraisal (i.e., assessment of what can be done about the situation). If appropriate facilitating conditions are in place, the user is likely to feel empowered in dealing with the new IS [Thompson et al. 1991; Venkatesh et al. 2003 ]. Such empowerment could result from conditions that are external to the user (e.g., ongoing training and user support) or conditions that are internal to the user (e.g., computer self-efficacy or prior knowledge of similar information systems from which to draw) [Taylor and Todd 1995b] . If, on the other hand, the user perceives an absence of necessary facilitating conditions, she is likely to feel limited control in dealing with the situation [Triandis 1979 ]. Such a scenario could yield passive resignation to using the IS or postponed action resulting from a -wait and see‖ attitude. Based on this logic, we hypothesize that:
H4: Facilitating conditions surrounding use of an IS will be positively related to high control secondary appraisal of the IS.
In summary, theory suggests that IS perceptions identified in UTAUT are likely to play a role in primary and secondary appraisal of the IS. The research hypotheses developed in this section are summarized in Figure 2 . 
IV. RESEARCH METHODOLOGY AND ANALYSIS Subjects and Data Collection
Data collection was conducted via survey at the campus health department (CH) of a large public university. CH is a health care facility dedicated to promoting and preserving the health and wellness of university students, faculty, staff, and affiliates, and is organized according to the various functions and services it provides, including patient care, reception/scheduling, lab, pharmacy, radiology, and so forth. To address various process inefficiencies and remain on the forefront of medical service technology, CH acquired and implemented a third-party integrated Electronic Medical System (EMS). The EMS provided a unified software platform for managing electronic medical records, patient scheduling, patient billing, and lab and pharmacy ordering. Although implementation efforts with select user sub-groups had been underway for approximately 1.5 years, most users had been using the system for less than one year at the time of data collection. Because the EMS completely replaced all previous systems and processes, its use was mandatory for CH employees. Further, it met the key characteristics of mandatory technology use suggested by Brown et al. [2002] : it was necessary to complete job tasks and employees were dependent on one another's use of the system in order to access needed information.
Before administering the survey, interviews were conducted with specific CH managers in order to ensure that survey items were worded clearly and appropriately. An e-mail was then sent to all other CH employees inviting them to fill out the online survey. A web-based survey was chosen for this study because it was preferred by CH management and because all CH employees had easy access to the Internet at work. An incentive to participate was provided by entering participants in a drawing to receive one of five gift certificates to a popular online retailer. Of 65 targeted participants, 57 usable responses were received, resulting in an approximate response rate of 87 percent-a highly representative sample. Respondents were 85 percent female with a mean age of forty-six years and an average tenure of eight years at CH.
Measurement
This study utilized measures that have been validated in prior research (see Appendix A). Following Venkatesh et al.
[2003], measures for IS perceptions were adopted from root constructs of performance expectancy, effort expectancy, social influence, and facilitating conditions. For instance, performance expectancy is measured using items originally designed to assess perceived usefulness [Davis 1989; Davis et al. 1989 ], a key root construct of effort expectancy. Similarly, effort expectancy and social influence are measured using validated scales of perceived ease of use [Davis 1989; Davis et al. 1989 ] and subjective norm [Ajzen 1991; Davis et al. 1989 ], respectively. Items measuring facilitating conditions include those of Thompson et al. [1991] as well as measures of perceived behavioral control from Ajzen [1991] and Taylor and Todd [1995b] .
Items measuring appraisal were adapted from the Cognitive Appraisal of Health Scale (CAHS) [Ahmad 2004; Kessler 1998 ], developed to measure appraisal of health crisis events such as illness or injury. The CAHS was chosen for this study because of its validated psychometric properties, and because many of the items in the instrument were generalizable to a non-health-related context. Drawing conceptually from the transactional model of coping [Lazarus and Folkman 1984] , CAHS improves on earlier appraisal scales [e.g., Folkman et al. 1986a; Folkman et al. 1986b ] by incorporating reflective measures for each dimension of primary appraisal identified by the transactional model (i.e., benign/positive, threat, harm, challenge), as well as a formative measure of secondary appraisal developed by Lazarus and Folkman [1984] . 3 The specific scale items used in this study were selected based on their factor loadings in earlier studies [Ahmad 2004; Kessler 1998 ], as well as their fit for an IS context. In addition, because interviews revealed that most CH employees evaluated the EMS in terms of its impact on patient care, an item reflecting this impact was included in the appraisal scales.
Analysis Methods
Partial Least Squares (PLS: PLSGraph Version 3.0 Build 1130) was used to test the research hypotheses. As in linear regression (e.g., OLS), PLS examines the significance of the relationships and their resulting R 2 [Gefen et al. 2000] . Path coefficients in PLS indicate the strength of the relationship between constructs and can be interpreted as regression coefficients between standardized variables. PLS was chosen rather than regression (e.g., OLS) because PLS allows the analysis of systems of independent and dependent variables at the same time, whereas regression does not. In addition PLS is more appropriate for predictive applications and theory building than is covariance-based SEM [Gefen et al. 2000] . The sample size requirement is 10 times the number of items in the most complex construct in the model [Barclay et al. 1995; Gefen et al. 2000] . The most complex construct in this study is represented by five items and the sample size is 57. Hence, the sample size requirements for testing the model using PLS were met.
Measurement Model
As a first step, reliability and validity were evaluated for each construct in the model. Reliability was assessed by observing factor loading scores and by noting composite reliability [Raykov and Grayson 2003; Werts et al. 1974 ] as calculated in the PLS analysis. The items and their respective loadings are shown in Appendix A. All items (with the exception of the formative secondary appraisal items) exhibited a factor loading of at least 0.7 on their respective constructs. Composite reliability scores for each construct exceeded the 0.7 value recommended by Nunnally [1978] , and are shown in Table 3 . For the secondary appraisal scale, items denoting lack of control (SA1, SA4, SA5) were reverse-coded to clarify the interpretation of subsequent path coefficients. Because interpretation of formative constructs should focus on factor weights as opposed to factor loadings [Chin 1998; Petter et al. 2007 ], factor weights for each secondary appraisal item are reported in Appendix A. Table 4 . Fornell and Larcker [1981] suggested that measures exhibiting convergent validity should contain less than 50 percent error variance (i.e., AVE should be 0.50 or above). Adequate discriminant validity at the construct level is established if the square root of AVE values (on the diagonal of Table 4) is greater than the off-diagonal correlations. Both of these criteria were met (excluding the formative secondary appraisal construct), indicating adequate convergent and discriminant validity. Finally, because our study included both formative and reflective constructs, we conducted a third validity test using a modified MTMM approach that has been utilized in prior IS studies [e.g., Loch et al. 2003; Lowry et al. 2009; Marakas et al. 2007] . In this approach, construct scores for each respondent are calculated by computing the product of each observed score with its factor loading for reflective constructs, or its factor weight for formative constructs. These products are then summed for each construct to compute an overall weighted construct score for each observation. Finally, bivariate Pearson correlation coefficients are computed for each inter-item and itemconstruct pair. In general, convergent and discriminant validity are supported if the items for a specific construct are highly correlated with both each other and their assigned construct and less highly correlated with the measures of other constructs. As shown in the correlation table in Appendix B, nearly all of the items exhibited correlation patterns confirming convergent and discriminant validity, with the exception of some of the items measuring the formative secondary appraisal construct. However, as noted by Lowry et al. [2009, p. 177] , in the presence of formative constructs these guidelines -cannot be strictly enforced as there are exceptions depending on the theoretical nature of the formative measure.‖ In other words, the composite nature of formative measures may produce correlation patterns that do not converge in the way that would be expected of reflective measures [Petter et al. 2007 ]. Moreover, Campbell and Fiske [1959] note that statistical distributions in a large matrix will produce exceptions that may not be meaningful; thus, theoretical judgment must be exercised in interpreting results. Because of its established theoretical basis in the coping literature and the composite nature of its items (which would account for non-convergent correlations), we chose to retain the secondary appraisal scale.
Structural Model
Given some high inter-construct correlations among independent variables (see Table 4 ), our first step in testing the structural model was to check for the presence of multicollinearity by calculating variance-inflation factor (VIF) scores for each of the independent variables. VIF values ranged from 1.28 for social influence to 2.09 for performance expectancy-well below the commonly accepted maximum threshold of 10 [Hair et al. 2005] or the more stringent threshold of 3.3 for formative indicators [Petter et al. 2007 ]. Hence, multicollinearity was not deemed a problem for our analysis. A bootstrapping resampling procedure (200 samples) was used to test the significance of path coefficients. The results of the analysis are shown in Table 6 .
As hypothesized, performance expectancy was negatively related to harm appraisal (H1b) and positively related to challenge appraisal (H1d) of the IS. However, no significant relationship was found between performance expectancy and benign/positive (H1a) or threat (H1c) IS appraisal. Effort expectancy related strongly with all dimensions of primary appraisal, exhibiting significant positive relationships with benign/positive and challenge appraisals (H2a, H2d) and significant negative relationships with harm and threat appraisals (H2b, H2c). Of the hypothesized effects of social influence on primary appraisal outcomes (H3a-H3d), only the relationship with challenge appraisal was significant (H3d). Finally, the positive relationship between facilitating conditions and control in secondary appraisal was supported (H4). Two additional tests were performed to assess the validity of our analysis. First, our modest sample size warranted a test of statistical power. Our primary objective was to detect large effect sizes, since such effects are most interesting both theoretically and practically. Power analyses [Chin and Newsted 1999; Cohen 1988 ] yielded high power (> 0.80) for detecting effects of this magnitude. Second, because both dependent and independent variables were measured using the same cross-sectional survey, we tested for the presence of common method variance (CMV). CMV is the amount of spurious covariance among variables that is attributable not to any theoretical relationship between the variables, but to the common method used to measure them. To test for CMV, we employed the marker variable test [Lindell and Whitney 2001; Malhotra et al. 2006] , in which the correlation between theoretical variables and an unrelated -marker variable‖ is used to estimate the level of CMV present in the analysis. CMV is deemed problematic when previously significant correlations between theoretical variables become nonsignificant after adjusting for the marker variable correlation. While a marker variable can be selected a priori and purposely included in the measurement instrument, an alternative is to use the second-largest positive correlation as a proxy for CMV [Lindell and Whitney 2001] . Using the procedures outlined by Malhotra et al. [2006] we computed an adjusted correlation matrix using 0.059 (r Social Influence x Harm Appraisal ) as an estimate for CMV. The resulting matrix exhibited identical significance patterns among theoretical variables. Hence, CMV was not deemed a threat to our analysis.
V. DISCUSSION, IMPLICATIONS, AND LIMITATIONS
The results of this study indicate that salient perceptions identified in IS adoption and use research do impact primary and secondary appraisals of an IS, though some perceptions seem to have stronger influence than others. As anticipated, effort expectancy exhibited significant relationships with all primary appraisal outcomes, while performance expectancy related positively to challenge appraisal and negatively to harm appraisal. This supports our proposition that performance-and effort-related perceptions play a key role in shaping users' appraisal of an IS. Also supported was the hypothesis that the presence of facilitating conditions relates positively to appraisals of high control in responding to an IS. Together, these results imply that organizational efforts directed at improving users' performance and effort expectancies, coupled with the provision of enabling facilitating conditions, should improve the way users appraise a new workplace IS and, as suggested by other researchers [e.g., Beaudry and Pinsonneault 2005] , the performance benefits derived from its use.
In contrast to these expected results, performance expectancy did not relate significantly to threat or to benign/positive primary appraisal, suggesting that, at least for this sample, performance-related perceptions associated with the IS did not factor into evaluation of the IS as positive or threatening. However, as noted above, performance expectancy did relate significantly to harm appraisal. This combination of results could be due to users using the system for enough time that gains or losses in performance had already occurred and were no longer an issue. In such a case, performance losses from using the IS would be reflected in harm appraisals of the system, i.e., performance impairments that had already occurred. Additionally, social influence surrounding use of the IS did not seem to be a strong indicator of primary appraisal, significantly relating only to challenge IS appraisal. In terms of the evolving nature of IS appraisal and use, this result is consistent with at least two possible scenarios. First, social influence may play a role in early IS appraisal, but wane in its effect on later IS appraisal. This explanation would be consistent with the observed relationship between social influence and intention to use an IS, which, though initially significant, attenuates over time as the user gains increased personal experience with the IS [e.g., Agarwal and Prasad 1997; Karahanna et al. 1999; Venkatesh and Davis 2000] . Alternatively, it is possible that appraisal is based primarily on effort and performance impacts associated with the system, and that social influence has little or no impact on IS appraisal at any point in the use lifecycle. Future longitudinal studies can examine these alternatives in more detail.
Viewing the results in terms of appraisals (the columns in Table 6 ) highlights an interesting pattern. Of all primary appraisal outcomes, only challenge appraisal relates significantly to all three perceptions of performance expectancy, effort expectancy, and social influence. Challenge appraisal is distinctive because it entails both positive and negative components (e.g., anticipation of gain or growth coupled with stress), while other appraisals are primarily positive or negative. Hence, while other types of appraisals could be principally shaped by one or two IS perceptions, appraising IS as challenging might arise from the combination of several perceptions. For example, a user may feel a degree of threat from perceived difficulty of using the system while simultaneously recognizing positive performance enhancements that could derive from its use. This juxtaposition of positive and negative perceptions could produce simultaneous benign/positive-harm-threat reactions that culminate in appraisal of the IS as a challenge. Such a scenario would be consistent with observations of coping theorists that positive and negative appraisals are not always mutually exclusive and can produce mixed adaptive reactions [Lazarus and Folkman 1984] . Exploring the specific perceptual combinations that drive IS appraisal and subsequent use behavior is clearly an important avenue for future research.
As with any research, this study has limitations. From a theoretical perspective, our parsimonious analysis has focused on UTAUT perceptions as antecedents to IS appraisal. This approach is consistent with recent recommendations identifying UTAUT factors as the primary antecedents of IS-use related behaviors [Jasperson et al. 2005; Venkatesh et al. 2003 ]. However, other factors might also play a role in shaping appraisal outcomes. For instance, individual characteristics such as commitment [Lewis et al. 2003; Newman and Sabherwal 1996] , selfefficacy [Compeau and Higgins 1995] , and personal innovativeness [Agarwal and Prasad 1998a; Agarwal and Prasad 1998b] have been shown to impact the human-system dynamic, and might also influence IS appraisal. In addition, variables such as gender, age, and experience that have been shown to moderate UTAUT relationships may also play a role. Future research should thus examine an expanded set of appraisal determinants. From a methodological perspective, the use of a cross-sectional survey limits the degree to which causal relationships among constructs can be definitively ascertained. Although this paper draws on well-established theory to identify causal mechanisms at play, future research should include longitudinal assessment of IS perceptions and appraisals. Such an approach can also yield additional insight into the evolving impact of specific technology perceptions on the appraisal process. Further, the reliance on a single company raises questions regarding the generalizability of the results. Future work should vary the type and size of organization studied. Finally, although adequate for the PLS method, the modest sample size of the present analysis warrants some caution in interpreting the results of this study, particularly the non-significant relationships.
Implications for Research and Practice
This work makes important contributions to both research and practice. First, from a theoretical perspective, we expand on the work of Beaudry and Pinsonneault by (a) empirically linking key IS perceptions to the appraisal process identified in CMUA, and (b) expanding CMUA's opportunity/threat appraisal outcomes to include a more detailed set of appraisal outcomes identified in the coping literature. In so doing, we lay the groundwork for more nuanced investigations of how particular perceptions prompt unique combinations of appraisal outcomes, and how appraisal outcomes shape patterns of post-adoptive use. For example, future research might address such issues as differences in use behavior resulting from benign/positive vs. challenge IS appraisals, or how particular appraisals change over time as beliefs are modified.
Second, our results highlight a possible divergence in the pattern of factors affecting IS appraisal and intention to use the IS. Past studies of post-adoptive IS use have suggested that the effect of effort expectancy on post-adoptive use intentions diminishes over time, while performance expectancy remains a strong determinant of intention to use an IS [e.g., Agarwal and Prasad 1997; Bhattacherjee 2001; Karahanna et al. 1999] . Our results, however, suggest that effort expectancy continues to play a pivotal role in shaping post-adoptive IS appraisal, a finding that could have important implications for understanding ongoing use of today's increasingly complex and feature-rich organizational IS. Researchers have observed that even after organizational and individual-level adoption decisions have been made, users retain considerable discretion in the adoption, use, and extension of particular IS features [Hartwick and Barki 1994; Jasperson et al. 2005] . The way the user appraises an IS may determine these behaviors beyond mere intention to use the IS as a whole [Brown et al. 2002] . For instance, a user who is required to use an IS in her work but feels that significant effort must be devoted to using the IS appropriately may intend to use the IS (due in part to mandated use), but may still appraise it as a threat due to the high effort associated with its use. Such an appraisal may result in the user doing enough to -get by‖ with the system without incurring the effort expenditure to master more advanced features [Boudreau and Seligman 2005; Robey et al. 2002] . Conversely, a user who intends to use an IS due to pressure from superiors or peers but who also views the IS as benefiting her job performance should be more likely to engage in exploratory and emergent use behaviors that enhance the IS's individual and organizational benefits [De Sousa 2005; Nambisan et al. 1999] . Thus, while intention may drive the occurrence of IS use to maintain compliance with organizational mandate, appraisal may impact the type or quality of use in which the user engages. Future research should examine the evolution of appraisal and intention and how appraisal impacts subsequent adaptation and IS use behaviors. In particular, exploring how appraisals change from early adoption to full integration and routinization of the system, and how these appraisals continue to shape adaptation behaviors and intention to use the system, would be particularly important extensions of this work.
For IS practitioners, this study identifies salient factors that shape ongoing appraisal of an IS, an essential prerequisite for designing interventions to help users achieve desired IS use outcomes. Our results suggest that organizations interested in improving ongoing end-user IS appraisal should focus primarily on monitoring and addressing performance-and effort-related perceptions throughout the IS use lifecycle. Possible postimplementation interventions may include ongoing user training and development programs customized to help users overcome use difficulties and develop use skills that can enhance their individual performance. Finally, our results suggest that organizations striving to engender a sense of control among end users should ensure that adequate facilitating conditions supporting use of the IS are in place.
VI. CONCLUSION
IS researchers have acknowledged that technology adoption models are inadequate for explaining post-adoptive IS use behavior, while simultaneously recognizing the need for post-adoptive use theories to build on key acceptance constructs. Coping theory has been identified as a promising lens for understanding post-adoptive IS use behaviors. This study has taken an initial step toward integrating coping theory with theories of IS acceptance and use by examining how key IS perceptions influence cognitive IS appraisal. Analysis of our survey data indicated that perceptions do impact appraisal; specifically, performance and effort expectancy were noteworthy predictors of primary appraisal outcomes while facilitating conditions determined secondary appraisal outcomes. Future research should build on this step by examining subsequent stages of the coping process, including how primary and secondary appraisal outcomes impact coping behaviors, and how coping behaviors impact situational outcomes (e.g., IS use levels and performance). 
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